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57 ABSTRACT

James A, Sw:sher, 2497 Castellon A key for a lock of the plunger operated tYPF-' n Wh“’h- o

~ an elongated housing has an internal axially movable
plunger which releases locking elements when moved
toward the open end of the housing, said key having a -

Lo ;dlsclalmed ~body with elongated fingers extending forwardly from
Ry Appl- No.: 655 237 . tge housing and an elongated mandrel dlsposed between -
e o the fingers. A finger depth limiter or spacer is disposed
St [22] Fﬂed Sep d 1984 "~ at the rear end of the f?ngers and protrudes forwardly
N 1 -Int Cl 4 i, eeisteerannns EOSB 19/18 EOSB 35/06 ~ from the foremost face of the key housing for abutting -
el [52] US. Cl ..... 70/34; 70/386;  a portion of the lock to limit the distance the fingerscan
L . 70/395; 70/411; 70/412  extend into the lock. In one embodiment of the inven-
- o [s8) Fleld of Search ..... rersessecaseureressantansessserres 70/32-34, o tion an axially adjuStablé cap is mounted on the forward
' S -70/386, 395, 408, 41k, 412: “end of the housing to allow adjustment of the amount
e [56] _ References Cited f’ _fthe spacer projects from the housmg ' -
o U S P ATENT DOCUMENTS - Inone embodiment of the invention lnternal structure ls-_' . N
I __ _ B - provided that allows the fingers to shift forwardly a
RO gﬁg g:; lfj}ggg ;:Egt ;g;gi : predeterrnmed distance if the forward end of the hous- |
4040279 8/1977 slgnoré'i'i'{';i"a'imf:::::.:.:"50/395 x ~ ing is removed by grinding in an effort to modify the
14,252,006 2/1981 SWiSher ...ccccvenieinneereenne 70/422 X key for use in locks with which it is not intended for use. .
4,313,319 2/1982 Haus, Jr. et al rveeesssenennne 10734 Such forward movement causes the fingers tospreadon
4,426,860 1/1984 Swisher .......cccovvsivinnnes 707404 X the mandrel, rendermg the key mc)peratwe for use in
4,492,100 - 1/1985:] -Swmher erasesssssessassanaseens 70/412 X ~ any lock | | | B
Pr:mm;v Exammer—-—-Robert L. Wolfe | o | e R
Assistant Exammer—Lond A. Gall 5 Claims, 7 Drawing Figures .
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~ 07/09/81 there is illustrated a lock and key combination

KEY FOR A LOCK OF THE PLUNGER OPERATED
TYPE

BACKGROUND OF THE INVENTION >

~ In the utility industry, locks of the plunger operated
type are often used to protect meters, meter boxes and
~ valves that control the supply of electricity or gas. A
suitable “key” or operating tool is provided to service
personnel to enable them to open the locks as required.

However these keys are often lost or stolen, and over a
- period of time many of these keys find their way into

10

N " the hands of unauthorized personnel, who use them to

remove and reverse meters, or to short across meter
~ terminals, or to open -valves that have been locked
closed for nonpayment of utility bills.

Also, utilities that have adjoining territories prefer to
have locks and keys that are not interchangeable, so that
keys lost by service personnel of one utility cannot be
" used to open the locks of the adjoining utility.

Various efforts have been made to provide locks that
can be opened only with a special key, and keys that
“cannot be modified to open other locks. For example, in
my U.S. Pat. No. 4,252,006 there is illustrated a plunger
lock and key in which the engaging means between the
fingers of the key and the lock plunger have a configu-
ration such that “generatlons” of locks and keys may be

15
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 provided, so that a later “generation” key will open

earlier “generation” locks, but will not open later gener- 30

ation locks. However in some cases the keys can be
modified by unauthonzed persons to open later genera-
tion locks. =

In my copendmg apphcatlon Ser No. 281,701 filed 35
which prowdes an improved system of locks and keys
of various levels, which utilizes a key as disclosed and
claimed in this appllcatlon

SUMMARY OF THE INVENTION

This invention provides a key for use with a lock of
the plunger operated type in which the key structure
includes a housing with a finger carrier retained therein
and biased forwardly, with forwardly extending resil-
~ ient fingers for entering a lock body for grasping a lock
- operating plunger, and a finger depth limiter disposed
about the base of the fingers. In a series of keys of differ-

40

435

~ ent “levels” the finger depth limiters are of progres-
- sively increasing axial length. In a preferred embodi-

50
ment of the invention the finger carrier is retained in the

 housing by an inwardly extending flange at the extreme
forward end of the housing, with said flange having a
thickness which is less than the difference in length of
the finger carriers between any two keys of the series so 55
that if the flange is ground off to enable the key to be
used with a lock of higher “level”, the finger carrier
will be forced forwardly to render the key inoperative.
- In another embodiment of the invention, an axially
- adjustable cap is provided on the front end of the hous- 60
ing to enable the amount by which the finger depth
limiter is exposed to be adjusted, to enable the key to
open locks in the series of a lower “level”.

BRIEF DESCRIPTION OF THE FIGURES OF
- THE DRAWING

. FIG. 1is a view in elevation partly in section, of a key
embodying the features of the invention.

65
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FIG. 2 is a view of the key of FIG. 1 assembled with
a lock designed for use with the key. -

FIG. 3 is a view of the assembly of FIG. 2 in which
the key has been operated to pull the plunger to the
unlocking position.

FIG. 4 is a view of the key of FIG. 1 assembled into
a lock of a lower “level” than the key.

FIG. 5 is a view of the assembly of FIG. 4 in which
the key has pulled the plunger of the lock as far as
possible.

FIG. 6 is a view of the assembly of FIG. 4 in which

‘the key has pulled the plunger of the lock after the head

of the key has been adjusted to a position against the
head of the lock.

FIG. 7 is a view of the key of FIG. 1 after a pOl'thIl
of the front end of the housing has been ground off.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

Referring to the drawing, there is illustrated a key K
for opening a lock L of the plunger operated type, said
lock comprising a housing 14 having an internal cavity
16 opening to one end 17, and a plunger 18 axially mov-
able in the cavity. The plunger is spring biased away
from the open end by a spring 20 so that it retains lock-
ing balls in the extended locking position in which they
project from the housing surface. Movement of the
plunger toward the open end 17 a predetermined dis-
tance (usually far enough to fully compress the spring
20) allows the balls to move into the housing to the
unlocked positton.

 Locks as described above are well known in the art.
Certain aspects of the lock and key combination illus-
trated herein are disclosed and claimed in my U.S. Pat.
No. 4,426,860 and other aspects thereof are disclosed
and claimed in my U.S. Pat. No. 4,252,006. As disclosed
in this latter-mentioned patent, the face 24 of the
plunger may be provided with a circumferential recess
26 and a projecting center post 28 for cooperation with
the key in the manner described therein.

The key K of the present invention comprises a hol-
low housing 30 which may have a retaining cap 32
closmg the rear end and a front portion 34 of reduced
size which is externally threaded and receives an inter-
nally threaded adjusting head 36. The forward end of
the front end portion 34 is provided with an inturned
flange 38 forming a front surface, said flange having a
predetermined thickness to be described hereinafter.
The adjusting head 36 has a central aperture 40 recetv-
mg the forward end of the portion 34. When the adjust-
1ng head is in the fully retracted position, as illustrated
in FIG. 1, the front face of the adjusting head and the
front face of the front end portion 34 of the housing are
flush with each other. The forward end portion and the

‘inturned flange 38 of the front end of the housing has an

opening 42 leadmg to the housmg cavity 31. Retained in
the opening 42 is a finger carrier 44 which has a finger
depth limiter or spacer 46 on the forward end.

Extending from the spacer 46 is a group of resilient
fingers 48, The finger carrier 44 is biased to a forward
position so that the forward end 45 thereof bears against
the flange 38 by a spring 50 which is compressed be-
tween the retaining cap 32 and a forward bushing 34.
The forward bushing 54 bears against a stop member 56
which projects rearwardly from the finger carrier, so
that the forward bushing 54 is normally spaced from the
rear end 35 of the front portion 34 of the housing for a
purpose to appear hereinafter.
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Dlsposed within a central ‘opening 58 in the ﬁhger.}_ g

_ carrier is a mandrel 60 which projects forwardly froma

| support rod 62 through the finger carrier to extend into-
~ the space between the resilient fingers 48, and termi-

~ nates in an enlarged head 64 which has an inclined outer -

~ surface 66 against which ends 49 of the fingers 48 rest. -
. The mandrel 60 and mandrel support rod 62 are bi-
~ ased forwardly by a second spring 68 disposed between
~ the retaining cap 32 and:a retaining ring 70 mounted on

the mandrel support rod 62. A second retaining ring 72

~ is mounted on the mandrel support rod forwardly of the

~ forward bushing 54 for a purpose to appear hereinafter.

10

The mandrel support rod 62 extends through the

| retalmng cap 32 and an eperatmg lever 74 is mounted
15

~ on the end of said rod, said lever having a cam surface

- 76 so shaped and p031t10ned ‘that on pivoting of the

- - lever .74, the mandrel support rod 62 and mandrel 60
- move rearwardly, with retaining ring 70 compressing
- spring 68, so as to draw the mandrel head 64 into the'*

= *ﬁngers 48. .

. When the lever 74 is eperated wlthnut the ﬁngers 43 o
- being inserted into a lock or other structure that con- -
 fines the ends of the fingers so as to limit their radial
 expansion, after the mandrel has moved rearwardly a
- -predetermmed dtstance, the forward retaining ring 72
~ on the mandrel support rod 62 engages the forward
. 'bushlng 54. Thereafter rearward movement of the man-
- drel support rod moves the bushing 54 rearwardly and
~the friction between the enlarged head 64 of the man-
* drel and the surrounding fingers 48 also causes the fin-
- gers and the finger carrier to also move rearwardly.
 The above described structure prevents damage to the

fingers by restricting. the distance the enlarged head can

| ‘without the ﬁngers being inserted into a lock.

. i . o —
- . o]
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_- them to Spread into engagement with the plunger re-

- cess. The next increment of mandrel motion does not

~ draw the plunger toward the open end of the lock hous-
~ ing, but instead draws the key body and the lock body
‘together to close the gap G as the spacer 46 retracts into
the front of the key housing. Only after this gap is
closed, so that the front face of the key abuis the head
~ of the lock, does continued movement of the mandrel
and fingers cause the plunger to be- pulled toward the

unlocklng position.

"However, as stated above, the plunger must move far_
~ enough to fully compress the spring 20 to reach the -
‘unlocking position, and since some of the available =

- travel of the mandrel must be utilized to draw the lock

and key together, there is not sufficient residual mandrel
~ travel avaﬂable to pull thlS plunger to the unlockmg S

R _pOSltIDH
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 be drawn into the fingers when the lever 74 is operated-‘

As illustrated in FIGS. 2 and 3, when the key K is

_mserted into a lock L of prOper dtmensmns, the spacer -
46 seats in a suitable recess 78 in the rear face of thelock
~ housing, and the forward end of the mandrel is posi- -
* tioned against the face of the plunger 18. Operation of 40

 the lever 74 causes ‘the mandrel to retract within the .

~ fingers 48, spreading the ends thereof outwardly into
~ engagement with the walls of the recess 26. When the
 finger ends bear agalnst the recess wall,. further move- -
~ ment of the rnandrel in relation to the fingers ceases and
. further movement of the lever 74 cause the fingers to

45

~ move with the operative lever, dramng the plunger 18

- asillustrated in FIG. 3, the lock spring 20 must be fully

- compressed to “solid helght“ to allow the plunger to '
~ reach the unlocking position, which requires the maxi-
B -.mum p0351b1e travel of the mandrel toward the unlock- o

B _mg position. -

As descnbed in: the above ldentlﬁed co—pendmg ap-'

50

| phcatlon, the adjusting head 36 enables the key to be

- used to open locks of a lower “level”, that is, wrth a

_shallower recess in the head..

- For example, referring to FIG 4 there is 1llustrated
- the key of FIG. 1 inserted into a lock L1 in which the
" bottom of the recess 78-1 and the plunger face 24 are
~ closer to the open end of the lock than is the case in the
- lock L. On insertion of the key K into the lock L1 when
- the forward end of the spacer 46 bottoms in recess 78-1,
~although the fingers 48 are positioned to engage the
- plunger when the lever 74 is operated, the key cannot
. open the lock because of the gap G between the loek.
| o .and key. | |
" Asthelever 74 is Operated the ﬁrst mcrement of the
. motlon of the mandrel is relatwe to the ﬁngers to cause_- _-

55
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. The adjustable head 36 wmch is movable axlally- -

| mdependently of the spacer, can be utilized to allow the

‘key K to open lock L1, by rotating the head to cause it
to move forwardly in relation to the spacer, until the

forward face of the adjusting head abuts the face of the

lock head (see FIG. 5). Thereafter, operation: of the =
lever 74 can cause sufficient motion of the plunger to
draw it to the unlocking position, since none of- ther
" motion is used to draw the lock and key together o
- Some locks used in the utility industry have the."_._
.'plunger recessed more deeply in the housing than oth-
ers, to be opened by a key with fingers of suitable
length. To modify a key with a shorter finger lengthto -~
~ _enable it to open a lock with a plunger face further into -
~ the lock than the key can reach, interlopers will often
- grind off the front face of the key housing to increase
the effective length of the fingers. However if the front
end of the housing 30 of the key K disclosed herein is -~
ground off (after removing the adjusting head 36) as
illustrated in FIG. 7, to an extent that the ﬂange 38is
removed, the spring S0 will force the bushing 54 and the
5 ﬁnger carrier 44 forwardly until the bushing encounters =
the inner wall 35 of the front portion of the housing.
“The forward movement of the ﬁnger carrier will cause
" the fingers 48 to move forwardly in relation to the man- -

drel, spreading the ends of the fingers on the mandrel
head 64, so that the overall diameter of the ﬁnger ends -

is too great to-allow insertion into a lock.

~ This effect is particularly useful when the 111ustrated N
key structure is utilized to produce a series of keys of

- different “levels”, that is, with spacers 46 of progres-_-:_;-'-
'sively greater length from a first level to a higher level,
so that a key of a first level cannot be used to opena
‘lock designed to be opened by a key of a hlgher level
" with a longer spacer. In such case the thickness of the -~
flange 38 is designed to be less than the difference in
axial length of the spacer 46 between a key of one level
and a key of the next level. To enable a key of a first
~ level to operate a lock designed to be opened by a key
~ of the next level, the effective finger length would have

~ to be increased at least by a distance equal to the differ-

" ence in length of the spacers. However, if the face of the

key is ground off by that amount, the ﬂange will be
completely removed, and the finger carrier will be

- forced outwardly as prevreusly descnbed rendenng S
-the key 1nnperatlve | | |

I claim:

1. A key for Opemng a lock of the plunger c}perated

~ type, said key including an elongated. housing havinga =
front surface with an aperture, a finger carrier axially
movable in the housing, a series of resilient fingers ex-
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‘tending from the finger carrier forwardly of the hous-
ing, and means for moving the ends of the fingers radi-
ally a predetermined amount and thereafter retracting
the fingers into the housing, the improvement compris-
ing a finger depth spacer disposed on the end of the
finger carrier at the base of the fingers and extending
forwardly of the front surface of the housing, said finger

 depth spacer extending radially outwardly at the base of

the fingers and retracting into the housing when the
fingers are retracted.

2. A series of keys for opening locks of the plunger
operated type, each key of the series including an elon-
gated housing having a front surface with an aperture, a

- finger carrier axially movable in the housing and biased.

forwardly therein, a series of resilient fingers extending

forwardly from the finger carrier and from the front

surface of the housing, and means for causing laterai
“motion of the ends of said fingers to cause them to grip
the operating mechanism of a lock and to thereafter
retract into the housing, in which each lock of the series
has a finger depth limiter on the forward end of the
finger carrier to limit the depth the fingers can reach
“into a lock, each finger depth limiter having a diameter
- greater than the adjacent portion of the fingers ‘and
extending forwardly from the front surface of the hous-

ing and retracting into the housing when the fingers are
~ retracted, the axial length of the finger depth limiter of

- each key of the series differing from the axial length of
~ the finger depth limiter of the other keys of the seres.

3. A series of keys as set forth in claim 2 in which
 means is provided for axial adjustment of the front face
~ of the housing to vary the distance said finger depth
limiter extends forwardly from the front face of the
housing. - '

10
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4. A series of keys for opening locks of the plunger
operated type in which the face of the lock has a central
recess associated with the aperture leading to the lock
operating plunger, each key of the series including an
elongated housing having a front surface with an aper-
ture, a finger carrier axially movable in the housing, a
series of resilient fingers extending forwardly from the
front surface of the housing, and means for causing
lateral movement of the forward ends of said fingers to

cause them to grip the operating mechanism of a lock
and to thereafter retract into the housing to pull thelock

operating plunger, in which each key of the senes has a
finger depth limiter on the forward end of the finger

‘carrier to limit the depth the fingers can reach into the

lock, each finger depth limiter having a diameter

~greater than the adjacent portion of the fingers and
~ extending forwardly from the front surface of the hous-

ing and retracting into the housing through the aperture
in the front surface thereof when the fingers are re-
tracted, the axial length of the finger depth limiter of the

keys of the series being progressively greater through-

out the series. -

5. A key of the series set out in claim 4 in which the
forward end of the housing has an inwardly turned
flange which forms said aperture and retains the finger
carrier in the housing against the force of a biasing
spring urging the finger carrier forwardly, the thickness

of the flange being less than the difference in length of =~

the finger depth limiter between any two keys-of the
series, whereby if the front face of the lock 1s ground off
in an attempt to allow the fingers to reach as far into the

lock as the key having the next longer finger depth

35
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limiter, the finger carrier will be pushed forwardly out

of the lock housing.
* % x *x %
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